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Abstract 

This paper presents a model of a teacher needs-based (TNB) professional development program. The TNB 
model formed the foundation of three externally funded professional development programs. The objectives of this 
model are to maximize the effects of a professional development program, and to help participants sustain their 
learning over the long term. The goals, content, main activities, and structure of the present professional development 
program were decided based on teachers' and administrators' inputs. The structure of this model was a combination 
of traditional and reform types. The main activities of the programs were hands-on activities, collaborative work, 
reflections, discussions, self-monitored practice, and providing an inservice program. The effects of the program are 
discussed in the Findings. This study suggests ways to enhance professional learning: including the participants as 
decision makers and consumers, recruiting participants from the same context, connecting professional learning and 
practice, and building a partnership between university, public schools, and local education agents. 

The technical and simplistic view of teaching held in the 70s and 80s proposed that the goal of inservice 
teacher education be to increase teachers' knowledge by bringing in outside expertise. In the 90s, the focus of 
professional development widened to include not only teachers but also the organizations to which they belonged 
(Loucks-Horsley, 1995). In recent years, effective professional development experiences have been designed to help 
teachers build a new understanding of teaching and learning through direct experience with strategies that help 
students learn in new ways (Caret et al., 2001). 

Developing a Professional Development 
Program (PDP) 

In order to develop a successful PDP, program 
developers go through both standard procedural 
and specific contextual issues. Jones and his 
colleagues (1992) listed the common issues consid- 
ered by PDP developers: individually guided 
teacher activities, feedback on new teaching 
practices, opportunities for teacher input and 
involvement in establishing a PDP, an inquiry 
approach for addressing teachers' pedagogical 
problems, and generating a knowledge base that 
facilitates effective teacher decision-making. The 
remarks made by Jones and his colleagues are 
critical to success, and yet they are directly related 
to teachers or can be controlled by teachers. 

Other issues to be considered in designing a 
PDP deal with specific contextual situations. Some 
of these issues are to be faced by teacher educators 
rather than classroom teachers. For example, pro- 


viding resources, establishing organizational cul- 
ture and structures, ensuring equity, developing 
leadership, supporting the effective use of stan- 
dards and frameworks through professional 
development, and evaluating a PDP. Then again, 
additional contextual factors exist that are gener- 
ated by those other than classroom teachers or 
teacher educators: the physical environment, 
policies, the local history of professional develop- 
ment, and parents and the community. Therefore, 
a PDP must be developed and conducted by 
classroom teachers, teacher educators, administra- 
tors, and parents /community collaboratively. 

Features of a Successful Professional 
Development Program (PDP) 

Adopting Multiple Strategies 

Like other teaching and learning processes, 
professional development cannot be handled by 
an isolated strategy. Each program uses a variety 
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of strategies in various combinations. The Na- 
tional Staff Development Council (Sparks & 
Loucks-Horsey, 1990) identified five different 
models of effective staff development for teachers: 
training, individually-guided staff development, 
observation/assessment, involvement in the 
development/ improvement process, and inquiry. 
Many program organizations have simultaneously 
adopted several strategies from among these five 
strategies, and successful cases have been re- 
ported. 

Organizational Features 

With regard to the PDF structure, workshops, 
seminars, and conferences are considered the 
traditional form of activity types while reform 
types of a professional development program use 
study groups, networking, mentoring, coaching, 
and regular school day meetings that may occur 
during the process of classroom instruction or 
planning time. The advantages of the reform types 
of professional development are that teachers are 
able to make connections with classroom teaching 
that are easier to sustain over time. In addition, 
they may be more responsive to how teachers 
learn, have more influence on changing teaching 
practice, and be more responsive to tea-chers' 
needs and goals (Ball, 1996; Darling-Hammond, 
1997; Desimone et ak, 2002; Caret et ah, 2001; Stile 
et ak, 1996). 

Longer Duration 

It is also suggested that the duration of profes- 
sional development is related to the depth of 
teacher change (Shields, et ak, 1998), which in- 
cludes the span of time over which the activity 
takes place, as well as the number of contact hours 
that participants spend in the activity. Longer 
activities are more likely to provide in-depth 
discussions of issues dealt with in the professional 
development program, helping to understand 
new strategies, as well as to allow teachers to try 
out new practices in their own classroom (Desi- 
mone et ak, 2002; Caret et ak, 2001; Speck, 2002). 

Building a Teacher Community 

The participants of professional development 
may be a collective group or individual teachers 


from many schools. However, it is reported that a 
PDP designed for groups of teachers from the 
same school, department, or grade level has 
several advantages. For example, the teachers 
have the opportunity to discuss concepts, skills, 
and problems encountered during the profes- 
sional development. They can also integrate what 
they learn with other aspects of their instructional 
contexts such as common curriculum materials, 
course offerings, and assessment requirements. 
The teachers can "discuss students' needs across 
classes and grade levels, as well as sustain 
changes in practice over time" (Caret, 2001, p. 
922). This cohesiveness helps teachers keep their 
enthusiasm about new knowledge and novel 
applications, as well as to have these take hold 
and endure (Belcastro et ak, 1992; Langberg, 1989). 

Matching Purpose and Strategies 

The content focus of a professional develop- 
ment program may vary: subject matter content, 
teaching practice, goals for student learning, ways 
students learn particular subject matter, and so on. 
Many educators claim that professional develop- 
ment should focus on both knowledge of subject 
matter as well as understanding how children 
learn specific content (Desimone et ak, 2002; Caret 
et ak, 2001; Hiebert et ak, 1996). In 1998, Loucks- 
Horsley and her colleagues presented specific 
strategies that correspond to what the primary 
purpose of the professional development model is 
meant to be. Their model has been adopted and 
modified by many educators designing PDFs. 
First, in order to build teacher knowledge, it is 
recommended that teachers engage in the kinds of 
learning that they are expected to practice with 
their students. Secondly, curriculum implementa- 
tion and curriculum replacement units can be 
used as fundamental activities for practicing 
teaching. Thirdly, creating new instructional 
materials and strategies to meet the learning needs 
of students is a suggested activity for translating 
theory into practice. Lastly, in order to promote 
reflection, conducting action research, discussing 
case studies, examining student work (and think- 
ing), and organizing study groups are considered 
exemplary strategies for a PDP. 
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Present Research: The Teacher Needs-Based 
Professional Development Program Model 

The professional development model intro- 
duced in this paper is based on three externally 
funded projects for different grade groups: K-3, 
4-6, and 5-8. These projects were designed to 
fulfil local teachers' needs, which reflected their 
personal deficiencies in content or pedagogical 
content knowledge, students' needs, and/or new 
state/local education policy. The primary goal of 
this Teacher Needs-Based PDF was to deepen the 
participating teachers' conceptual understanding 
of mathematics content knowledge and pedagogi- 
cal content knowledge by exposing them to inno- 
vative and creative approaches that necessitate 
active participation in developing mathematics 
concepts. 

The goals, content, main activities, and struc- 
ture of the present professional development 
program were decided based on teachers' and 
administrators' inputs. In order to design the 
program, information was collected from the 
following: Interviews with teachers and adminis- 
trators, a survey. Standardized test outcomes, and 
local schools' improvement plans. These programs 
were constantly evaluated and modified through- 
out the year. The detailed process of program 
implementation is discussed in the sequel. 

This study sought ways to maximize the 
effects of a professional development program 
(PDF) on teaching practice and to help teachers 
sustain their learning over the long term. Espe- 
cially, this article investigates the following: 

• How to develop the various phases of an 
effective professional development pro- 
gram: Beginning, during, and after? 

• To what extent did the Needs-Based profes- 
sional development program affect the 
participants' practice? 

• What lessons did we learn from the TNB 
model to guide future professional devel- 
opment efforts? 

The Need for a Needs-Based Professional 
Development Program 

"Just once I wish our staff development days 
could be used to meet some of my needs, there are 


so many areas where I need help" (Olivero, 1976, 
p. 194). This teacher's comment depicts a typical 
in-service meeting. Decreasing enrollments and a 
lack of teachers' motivation for staff development 
may be due to in-service having been designed to 
cater to the masses in the school district. Another 
cause may be the emphasis that administrators 
place on the latest hot topics, rather than attempt- 
ing to individualize and personalize professional 
growth plans (Bradley, 1996; Olivero, 1976). There 
have been calls for a form of professional develop- 
ment that is responsive to the intrinsic needs of 
teachers to be more productive, to change per- 
spective, and encourage teachers to improve 
(Belcastro & Isaacson, 1992; Bolin & McConnell- 
Falk, 1986). Taken together, professional growth is 
possible when a professional development pro- 
gram responds to teachers' personal needs. 

Identification of Needs 

It is suggested that teachers who teach young 
students "need to determine what students al- 
ready know and what they still have to learn. 
Information from a wide variety of classroom 
assessment — classroom routines, conversations, 
written work, and observations— helps teachers 
plan meaningful tasks that offer support for 
students whose understandings are not yet com- 
plete and helps teachers challenge students who 
are ready to grapple with new problems and 
ideas" (NCTM, 2000, p. 77). In other words, 
teachers need to focus on areas of weak student 
performance, as well as their own understanding 
of mathematics concepts and pedagogical tech- 
niques to improve these areas of deficiency. 

In order to determine the needs for teachers/ 
students and identify areas of deficiency in the 
local mathematics curriculum, the following data 
were collected and analyzed: interviews with 
teachers and administrators, a 'Teacher Needs' 
assessment survey. Statewide Standardized Test 
outcomes, and the Continuous Improvement 
Plans (CIPs) of local schools. The initial stage of 
developing the Teacher Needs-Based professional 
development program consisted of interviewing 
teachers and administrators in local school dis- 
tricts. These interviews were conducted to gather 
data about the teachers' and students' needs, as 
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well as contextual factors of fhe local school 
disfricfs. Secondly, diagnosfic survey sfudies were 
conducfed fo undersfand fhe needs of local school 
feachers. Thirdly, oufcomes of fhe sfafe sfandard- 
ized fesfs were analyzed fo invesfigafe fhe needs 
of sfudenfs in ferms of fheir deficiency areas, 
weaknesses, and sfrengfhs. Lasfly, fhe CIPs of 
local schools were examined fo undersfand each 
school building's efforfs /policy foward beffer 
mafhemafics educafion. 

Ifems on fhe feacher surveys focused on 
idenfifying fhe following: mafhemafics sfrands or 
areas of greafesf sfudenf deficiency; mafhemafics 
sfrands in which feachers felf uncomforfable; 
mefhods by which feachers can become more 
comforfable feaching mafhemafics; sfrafegies for 
addressing sfudenf deficiencies, fypes and fre- 
quency of sfudenf assessmenf; and mafhemafics 
sfrands fhaf received liffle affenfion. Responses fo 
the survey indicated that teachers' perceptions 
about areas of deficiency did nof always correlafe 
wifh deficiencies idenfified fhrough fesf dafa 
analysis. Resulfs also indicafed fhaf while our 
Sfafe Proficiency Tesfs use rubrics fo evaluafe 
sfudenfs' wriffen responses, fhe majorify of fhe 
feachers seldom required sfudenfs fo wrife in 
mafhemafics and rarely employed fhe use of 
rubrics as parf of fhe evaluafion process. 

Teachers suggesfed several ways fo address 
deficiencies: more mafhemafics professional 
developmenf; greafer access fo effecfive hands-on 
acfivifies, feaching sfrafegies, and research-based 
besf pracfices; increased alignmenf of curriculum 
fo sfafe and nafional sfandards; and more empha- 
sis on the need for adopfion of a new mafhemafics 
program. These suggesfions were considered and 
adopfed fhroughouf fhe projecf planning process. 
In addifion, fhe mafhemafics topics indicafed in 
fhe Sfandardized Tesf dafa as weak confenf areas 
received special affenfion during fhe projecfs. 

Foundation of the TNB Model 

The NCTM Standards (2000) provide a new 
vision of fhe mafhemafics classroom: fhe role of 
feachers is fo hear sfudenfs' ideas, fo lef sfudenfs 
consfrucf fheir own meaning, and fo assess sfu- 
denfs' progress in alfernafive ways. The only way 
fo pracfice fhis new idea of feaching mafhemafics 


in fhe classroom is if feachers fhemselves learn/ 
do mafhemafics differenfly. In order fo infroduce 
differenf and yef successful ways of doing mafhe- 
mafics, fhe projecfs soughf fo build on and exfend 
professional developmenf projecfs such as fhe 
Cognifively Guided Insfrucfion Projecf (Fennema 
& Carpenfer, 1992), fhe Acfive Learning Model 
(Smifh, Johnson, & Johnson, 1991), and Academic 
Sysfems Mediafed Learning wifh Inferacfive 
Mafhemafics (Meflizky, 1996). 

Moreover, fhe projecf planning feam members 
concurred wifh Sfiff's (2000) sfafemenfs, which 
address fhe need for a supporfive working envi- 
ronmenf, developmenf of confenf knowledge and 
pedagogical sfrafegies, and high-qualify feaching 
maferials. 

Structure of the TNB Model 

The common goals of fhe fhree projecfs were 
fo (1) increase fhe parficipanfs' undersfanding of 
Ohio's Mafhemafics Academic Confenf Sfandards 
and fhe Nafional Sfandards; (2) apply models of 
mafhemafics feaching sfrafegies fhaf involve 
acfive parficipafion of fhe learner; (3) increase fhe 
parficipanfs' knowledge and applicafion of alfer- 
nafive means of assessmenf; and (4) increase fhe 
parficipanfs' knowledge and applicafion of effec- 
five quesfioning, wrifing, and discussion skills as 
an infegral parf of mafhemafics learning. 

This TNB model sef forfh wifh a workshop 
form for a whole year. Each parficipanf received 
6-8 graduafe credifs from fhe universify. The 
number of fofal confacf hours differed depending 
on fhe fofal credif hours fhaf fhe granf offered. 
Parficipanfs were required fo affend an infroduc- 
fory special workshop during fhe Winfer Quarfer; 
five (or six) full-day meefings (Thursdays and 
Safurdays) during fhe Spring Quarfer; a one-week 
workshop during fhe Summer Quarfer; and fhree 
(or four) meefings (Thursdays and Safurdays) 
during fhe Aufumn Quarfer. The workshops were 
conducfed fhrough discussions, collaborafive 
group work, hands-on acfivifies, problem-solving 
opporfunifies, reflecfions, and presenfafions by 
fhe parficipanfs. Qn-sife assignmenfs included 
readings in fexfbooks and addifional reading 
maferials, audio and videofaping of parficipanf 
lessons, wrifing reflecfion papers on fhese faped 
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lessons, developing lesson plans, solving mathe- 
matics problems with invented ways, developing 
a sample alternative assessment tool with rubric, 
and keeping reflective journals or writing one- 
minute papers on each workshop session. Each 
session started by sharing ideas/issues that arose 
in the reflective journals and homework and 
ended by discussing what they have learned, what 
questions they have, and which math topics they 
want the instructors to cover more. 

Building a Teacher Community 

To help foster a teacher community, at least 
two or three teachers were recruited from fhe 
same school disfricf. These groups of feachers 
were subsequenfly expecfed fo acf as fhe nuclei of 
professional developmenf groups in fheir own 
schools and disfricfs, sharing fheir experiences af 
regional conferences /seminars and by running 
workshops. As an applicafion of insfrucfional 
sfrafegies, parficipanfs organized a five-hour 
professional developmenf program or a parenfal 
involvemenf program (such as a Family Mafh 
Nighf) wifhin fheir respecfive school disfricfs fhaf 
focused on learning mafhemafics. The profes- 
sional developmenf yields indirecf benefifs, in- 
creasing the project participants' leadership 
abilities and introducing effective teaching strate- 
gies to other teachers who did not participate in 
the project. The parental involvement activity 
such as a Family Math Night increased parents' 
awareness of fhe Nafional and Sfafe Sfandards 
and assisfed fhem in helping fheir children be- 
come mafhemafically liferafe. 

Evaluation of the TNB Model 

The effecfs of a PDF can be assessed in fhe 
areas of feacher knowledge and skills, as well as 
leaching pracfice. According fo a survey sfudy by 
fhe U.S. Deparfmenf of Educafion, feachers fhaf 
parficipafed in an efficienf PDF reporf fhaf fheir 
knowledge and skills were enhanced in fhe areas 
of curriculum, insfrucfional mefhods, approaches 
fo assessmenf, use of insfrucfional fechnology, 
sfrafegies for leaching diverse sfudenf popula- 
fions, and fhe depfh of knowledge of mafhemafics 
(Desimone ef ak, 2002; Garef ef ak, 2001). The 
feachers also indicafed changes in fheir leaching 


pracfices in fhe domains of mafhemafics curricu- 
lum confenf, cognifive challenge of mafhemafics 
classroom acfivifies, insfrucfional mefhods em- 
ployed, fypes of mix of assessmenf used fo evalu- 
afe sfudenfs, ways fechnology is used in insfruc- 
fion, and approaches faken fowards sfudenf 
diversify. All fhese areas were faken info consider- 
afion in our projecf evaluafion process. 

The TNB Model was evaluafed by parfici- 
panfs, insfrucfors, curriculum supervisors, and fhe 
projecf evaluafor. The following fools were used 
fo evaluafe fhe effecfiveness of fhe program: 

• Survey sfudies and inferviews: Pre- and 
posf-sfudy quesfionnaires were used fo 
evaluafe fhe overall projecf impacf on par- 
ficipanfs' leaching. Follow-up inferviews 
were conducfed wifh several feachers. 

• Concepf maps: Concepf maps were used fo 
compare parficipanfs' enfering and exif 
knowledge, beliefs, and affifudes foward 
leaching mafhemafics. 

• Parficipanfs' assignmenfs, including reflec- 
five journals, were reviewed fo prepare fhe 
following sessions and fo fulfill parfici- 
panfs' needs. 

• Sife visifs: The projecf feam visifed parfici- 
panfs' classrooms and workshops/semi- 
nars conducfed by parficipanfs fo evaluafe 
fhe projecf confribufion fo parficipanfs' 
leaching. 

• Reflecfing on pracfice: Parficipanfs re- 
corded fheir own leaching in audio and / or 
videofapes for self-moniforing and self- 
evaluafion of fheir own lessons. Parfici- 
panfs exchanged audiofapes and / or video- 
fapes (recorded fheir lessons) and provided 
commenfs on fhe leaching performance and 
classroom managemenf of ofhers. 

Evaluafion by projecf parficipanfs and insfruc- 
fors was an ongoing process. Communicafion 
fhrough journal enfries and informal conversa- 
fions mean! fo exchange ideas were crucial facfors 
in developing an ef feel ive / efficienf program . Each 
session was designed fo supplemenf parficipanfs' 
needs and areas of weakness, which had been 
idenfified by fhe insfrucfors and/ or expressed by 
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the participants. In addition, instructors held 
meetings before/ after each session to reflect on 
the session, as well as to review participants' 
journals. Instructors visited all the participants' 
classrooms to observe their teaching, as well as to 
offer consulfafion. These visifs provided insfruc- 
fors wifh informafion abouf fhe feaching sifua- 
fion/ sfafus of each parficipanf, which helped fhe 
insfrucfors undersfand fhe feachers' immediafe 
needs. The curriculum supervisors, insfrucfors, 
and fhe projecf evaluafor visifed parficipanfs' 
classrooms before, during, and affer fhe projecf. 


These communicafions wifh feachers and sife 
visifs helped us assess fhe projecf's confribufion fo 
fhe feachers' feaching and ifs impacf on fheir 
school buildings. 

Findings: Effects of the Needs-Based Program 

Table 1 is a summary of fhe professional 
developmenf program fhaf includes fhe role of 
sysfemafic aids for projecf goals and observed 
oufcomes. Through classroom discussions, infer- 
views and wriffen documenfs, such as journals 
and a follow-up survey, fhe parficipanfs and fhe 
projecf sfaff reporfed fhe effecfs of fhe TNB profes- 
sional developmenf program. 


Table 1 

Connecting the Project Goals, Systematic Aids, and Observed Outcomes 


Project Goals 

Provided Systematic Aids 

Observed Outcomes 

• Increase the partici- 
pants' levels of 
understanding of 
Ohio's Mathemat- 
ics Academic Con- 
tent Standards 

• Introductory workshop: Standards 
(state and national). General issues in 
mathematics education. Reform cur- 
ricula, and Assessment 

• Hands-on activities from the regular 
workshop sessions 

• Sharing ideas and resources 

• Discussions after each activity 

• Class presentations 

• Developing inquiry-based lessons 
with children's literature and tradi- 
tional textbooks 

• Sharing curriculum materials 

• Participants clarified their beliefs about 
mathematics teaching and learning by ex- 
plaining the need to change such beliefs in 
the light of current research, best practices, 
and the future needs of society. 

• Participants demonstrated conceptual un- 
derstanding in mathematics by choosing 
developmentally appropriate mathematics 
experiences for their students. 

• Participants evaluated best practices to 
determine their effectiveness in meeting 

State and National Standards. 

• Apply models of 
mathematics teach- 
ing strategies that 
involve active par- 
ticipation of the 
learner 

• Hands-on activities from the work- 
shop sessions 

• Collaborative group work 

• Class presentations 

• Reflection papers 

• Reflections on practice (video-taped 
lessons and audio-taped lessons) 

• Sharing curriculum materials 

• Participants demonstrated teaching strategies, 
which could engage students in active partici- 
patory mathematics learning. 

• Participants appropriately used commercially 
and/ or teacher developed curricular materi- 
als, including manipulatives, software, web- 
based course tools, and Internet sites. 


(table continues) 
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Table 1 (continued) 


Project Goals 

Provided Systematic Aids 

Observed Outcomes 

• Increase the partici- 
pants' knowledge 
and application of 
rubrics and alterna- 
tive means of as- 
sessment 

• Reflections on practice (video-taped 

lessons and audio-taped lessons) 

► Clinical interviews with students 
and a report on the interviews 

► Analyzing students' work/think- 
ing 

► Hands-on activities from the 
workshop sessions 

► Discussions during the workshop 

• Participants used videotapes of their own 
teaching in mathematics classes to reflect 
on and improve their instructional prac- 
tices. 

• Project participants developed a sample 
alternative assessment tool that demon- 
strates students' understanding of mathe- 
matics concepts (e.g., clinical interviews, 
learning logs, systematic observations, 
annotated class lists, and portfolios). 

• Participants monitored student perfor- 
mance in mathematics by applying rubrics 
and keeping records of alternative assess- 
ment results. 

• Increase the par- 
ticipants' knowl- 
edge and appli- 
cation of effective 
questioning, 
writing, and 
discussion skills 
as an integral 
part of mathe- 
matics learning 

• Designing and providing Family 
Math Night or an inservice program 
in participant's own school building 

• Hands-on activities from the work- 
shop sessions 

• Reflective journals 

• Reflections on practice (video-taped 
lessons and audio-taped lessons) 

• Sharing ideas and resources 

• Discussions during the workshop 

• The participants provided evidence of 
effective questioning, writing, and discus- 
sion skills by posing "what if" questions, 
connecting mathematics to other subjects, 
and applying mathematical skills in a real 
life context. 

• Project participants conducted inservice 
workshops/ seminars for their colleagues 
that demonstrate effective teaching strate- 
gies, as well as the ability to utilize ques- 
tioning, writing, and discussion skills in 
their school districts. 


Change in attitudes and beliefs about teaching 
mathematics: The teachers reported that they are 
not afraid of infroducing innovafive ways of 
solving mafhemafics problems anymore. If was 
observed fhaf fhey were frying fo adapf 
new/invenfed pedagogical sfrafegies and alferna- 
five ways fo assess fheir sfudenfs' undersfand- 
ing/ learning. 

• Becoming more knowledgeable pracfifio- 
ners: The feachers sfarfed fo invesfigafe and 
modify fhe feacher resources based on fhe 
sfudenfs' level and fhe objecfives of fhe 
lesson. The parficipanfs became beffer able 
fo find necessary informafion fhrough 
various resources: infernef, references, and 
experfs. 


• Being a reflecfive pracfifioner: The parfici- 
panfs also reporfed fhaf parficipafing in 
fhis projecf helped fhem fo become more 
reflecfive pracfifioners. The feachers no- 
ficed fhaf fhey ask fhemselves 'why' and 
'how' quesfions more offen. By fhe end of 
fhe program, fhe feachers' concerns were 
nof limifed by personal maffers or shorf- 
ferm solufions, buf were able fo sef fheir 
sighfs on long-ferm goal. 

• Creafing a sfudenf-cenfered classroom: If 
was observed fhaf fhe parficipanfs were 
frying fo creafe a sfudenf-cenfered class- 
room. The feachers reporfed fhaf fhey 
allocafed more fime for sfudenfs fo fhink 
abouf a problem, come up wifh fheir own 
solufions, and discuss why fheir solufions 
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work or why they do not work. However, 
it was still noticed that the teachers were 
threatened by the amount of concepts to 
cover in a short time period. 

• Aligning with the Standards: It was also 
observed that participants took time to 
determine if fheir feaching goals and ap- 
proaches mef fhe sfandards recommended 
by NCTM and fhe Sfafe of Ohio, which was 
also one of fhe projecf goals. 

Implications 

What lessons did we learn to guide future 
professional developmenf efforfs? The primary 
goal of fhis sfudy was fo find ways fo maximize 
fhe effecfs of a professional developmenf program 
(PDF) on feaching pracfice and fo help feachers 
susfain their learning over the long term. The TNB 
model considered all the barriers and facilitators 
in teachers' sustained implementation of new 
pracfices. This PDF model is applicable nof only 
with mathematics teachers, but also with any 
professional educafors. The following suggesfions 
provide professional educafors wifh insighfs info 
designing a professional developmenf program. 

Including the Participants as Decision Makers and 
Consumers 

To defermine whaf our parficipanf feachers 
expecfed from fhe PDF, our projecf developmenf 
feams found fhe dafa collecfed from fhe diagnosfic 
survey fo be beneficial. Teachers' desires varied 
and reminded us fhaf planning a PDP should sfarf 
with the ends (outcomes) in mind and that teach- 
ers should be encouraged to be involved in the 
planning process. 

Some PDFs are often criticized because the 
activities are disconnected from one anofher. If is 
reporfed fhaf acfivifies are more effecfive in 
improving feachers' learning if fhey form a coher- 
enf parf of a wider sef of opporfunifies for feacher 
learning and developmenf. In order fo esfablish 
coherence among professional developmenf 
acfivifies, a PDP musf be developed based on 
whaf parficipanfs need and whaf fhey already 
know. Also, if is beffer fo focus on unifs and do 
one or fwo unifs per class. Needless fo say, fhe 
professional developmenf designer's challenge is 


fo assemble a combinafion of learning acfivifies 
fhaf besf meef fhe feacher's needs, goals and 
confexf. 

Therefore, in order fo develop an effecfive 
PDP, fhe projecf goals musf respond fo fhe pofen- 
fial projecf parficipanfs' needs and expecfafions of 
a program. Taken fogefher, fhe program parfici- 
panfs should be considered as parfners fhrough- 
ouf fhe process — planning fheir own learning 
experiences, implemenfing pracfices, providing 
feedback, and evaluafing fhe program (Abboff, ef 
ah, 1999; Bradley, 1996; Fuchs & Fuchs, 1998). 

Recruiting Teachers from the Same Context 

The demand for professional developmenf 
opporfunifies for cerfain grade groups was greafer 
fhan whaf we were able fo supply. This unbalance 
befween demand and supply required serious 
discussion regarding fhe recruifing process of 
parficipanfs. As menfioned earlier, fo increase fhe 
impacf of fhe projecf, our projecf sfaff decided fo 
recruif fhree or four feachers (one in each grade) 
per school, and fo give priorify fo fhe schools fhaf 
had a feam of feachers wifh a sfrong commifmenf 
fo fhe projecf. The advanfage of fhis recruifing 
process was fhaf feachers from fhe same building 
came fo fhe program wifh an exisfing supporf 
group and fhe feam would have a sfrong pofenfial 
influence on fhe mafhemafics curriculum in fheir 
school sysfem. In addifion, having parficipanfs 
from fhe same school disfricfs made possible fo 
balance befween meefing fhe needs of individual 
feachers and advancing fhe organizafional goals 
of fheir schools and disfricfs (Bradley, 1996). 

Connecting Professional Learning and 
Professional Practice 

Anofher issue fhaf arose during fhe projecf 
was fhe feachers' expressed preference for sum- 
mer classes over classes during fhe school year. 
They were, however, aware fhaf such a schedule 
would deprive fhem of fhe opporfunify fo imme- 
diafely incorporafe fheir ideas info fhe classroom. 
Researchers have reporfed fhaf one of fhe mosf 
formidable barriers in implemenfing new prac- 
fices is fhe lack of fime fo implemenf a program 
(Abboff ef ah, 1999; Klingner ef ah, 2003). In order 
fo connecf professional learning and pracfice. 
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schools should stop just counting the hours or 
programs that a teacher participates in profes- 
sional development. In addition, schools should 
provide participants with more time to grow, 
begin to measure what happens as a result of fheir 
parficipafion, and provide feachers wifh follow-up 
fo professional developmenf, such as opporfuni- 
fies for pracfice in fhe classroom. 

Building a Partnership Between University, Public 
Schools, and Local Education Agents 

The fiscal agenf (fhe universify), several Edu- 
cafion Service Cenfers (ESCs), fhe Regional Profes- 
sional Developmenf Cenfer (RPDC), public 
schools, and fhe parficipanf feachers had been 
working for several monfhs foward fhe common 
goal of fhe projecf. Needless fo say, fhis collabora- 
five sfrucfure enhanced fhe projecf, and was an 
essenfial facfor in building a feacher needs-based 
PDP. The parficipanfs' commifmenf fo fhe pro- 
gram became much sfronger and persisfenf when 
fheir ESC curriculum supervisor and principal 
supporfed fhem. 

Eor fhe feachers, parficipafing in fhe decision 
making process of a professional developmenf 
program can be a vehicle for pursuing furfher 
professional developmenf in a collaborafive 
relafionship wifh adminisfrafors (Belcasfro ef ak, 
1992; Conoley, 1989). Anofher advanfage of con- 
ducfing a PDP based on parfnership is fhaf fhe 
various areas of fhe parficipanfs' experfise com- 
plemenfed each ofher. Eor example, some of fhe 
planning parfners had been involved in research- 
based reform curricula such as Connecfed Mafh, 
Discovery Mafh, Invesfigafions (TERC), and 
Everyday Mafhemafics. Some of fhe parfnering 
disfricfs have mapped Ohio's curriculum sfan- 
dards fo fheir school-based curriculum, and fhese 
partners started to take a leadership role in work- 
ing with other districts to complete this objective. 
Eurthermore, considering that "inadequate sup- 
port from adminisfrafors" and "a lack of fif be- 
fween the practice and other methods mandated 
by the school district" are known barriers to 
scaling up practice (Klingner, et al, 2003, p. 413), 
building a partnership between the professional 
developmenf program provider and fhe adminis- 
frafors is one way of overcoming barriers. 


Other Challenges 

Professional developmenf musf address 
several challenges. Pirsf, fhe need fo educafe an 
increasingly diverse sfudenf populafion should be 
considered and undersfood along wifh fhe princi- 
pal issue of fhe PDP fhaf if musf be relevanf fo 
sfudenf learning. Secondly, professional educafors 
should be aware of fhe need fo change as required 
by new goals, as well as fhe necessify for feachers 
and ofher professional educafors fo creafe new 
organizafions as needed. In ofher words, higher 
educafion faculfy (feacher educafors) musf realize 
fhaf while fhe PDP is a crifical componenf of 
reform, if cannof carry fhe reform movemenf 
alone. The PDP musf be linked fo fhose same clear 
goals for sfudenfs as well as fo school leadership, 
resources, sfaffing, and fhe needs of fhe na- 
fional/sfafe/local educafion communify. Also, 
"fop-down supporf for boffom-up reform" 
(Darling-Hammond ef ak, 1995) is needed. 

Overall, for fhe besf oufcomes, a PDP should 
have an appropriafe level of challenge and sup- 
porf, provide acfivifies demonsfrafing new ways 
fo feach and learn, build infernal capacify, use a 
feam approach, provide fime for reflecfion, and 
evaluafe fhe effecfiveness and impacf of fhe 
acfivifies. 
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